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<110> APPLICANT: Ford, John 
Mulerc-, Julio 

<120> TITLE OF INVENTION: METHODS AND MATERIALS RELATING TO NOVEL CD39-LIKE 

POLYPEPTIDES 
<130> FILE REFERENCE: 28110/35761 
<140> CURRENT APPLICATION NUMBER: US/10/091,085 
<141> CURRENT FILING DATE: 2002-03-05 
<150> PRIOR APPLICATION NUMBER : 09/350,836 
<151> PRIOR FILING DATE: 1993-07-05 
<15Q> PRIOR APPLICATION- NUMBER? 09/273/447 
<151> PRIOR FILING DATE: 1999-03-19 
<150> PRIOR APPLICATION NUMBER: 09/118,205 
<151> PRIOR FILING DATE: 1998-07-16 
<:150> PRIOR APPLICATION NUMBER; 09/l22 r 449 
<151> 'PRIOR FILING DATE: 1,998-07-24 
<150> PRIOR APPLICATION NUMBER: 09/244,444 
<1S1> PRIOR FILING DATE: 1999^02-04 
<1G0> NUMBER OF SEQ ID NOS: 23 
<17Q> SOFTWARE: Patentln Ver. 2.0 



<210> SEQ ID NO 1 

<211> LENGTH: 300 

<212> TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<400> SEQUENCE: 1 

ggcatattag cttgggttac tgtgaatttt ctgacaggtc 
gagactgtgg ggaccttgga cctaggggga gcctccaccc 
tttgagaaaa ctctggaaca aactcctagg ggctacctca 
agcacttata agctctatac acatagttac ctgggatttg 
gcaaccctgg gagccctgga gacagaaggg actgatgggc 



agctgcatgg ccacagacag 
aaatcacgtt cctgccccag 
cttcctttga gatgtttaac 
gattgaaagc tgcaagacta 
acactttccg gagtgcctgt 



60 

120 

180 

240 

300 



<210> SEQ ID NC 2 

<211> LENGTH: 1799 

<212> TYPE: UNA 

<213> ORGANISM: Homo sapiens 

<220> FEATURE: 

<221> NAME /KEY: CDS 

<222> LOCATION: (246) , . (1529) 

<221> NAME/KEY: xiLsc feature 

<222> LOCATION: (171?) 

<223> OTHER INFORMATION: n ■ adenine or guanine or cytosine or thymine 
<40O> SEQUENCE: 2 

gcgggctgcc gcgcaagggt ggcgcgcgcg cgttttcctt gttcctggtc aacaaagaaa 



60 



tgtggagtgt cttggctgaa tcctcataca gacaagatea ttatggtgct gttaggttga 120 
aaaagtgata tsataa&gga aceaaggaga aaattcagaa ggaaagaaaa aattgcotcr 180 
gcaggtgtgc gagcaggatt gcttctgcaa caaaagcctc caceeagcca catettggga 24 0 
aaaga atg gcc act tct tgg ggc aca gtc ttt ttc atg atg gtg gta tec 290 
Met Ala Thr Ser Tru Gly Thr Val- Phe Phe Met Leu Val Val Ser 
1 5 10 15 

tgt gtt tgc age get gtc tec cac agg aac cag cag act tgg ttt gag 
Cys Val Cys Ser Ala Val Ser His Arg Asn Gin Gin Thr Trp Phe Glu 

20 25 30 

ggt ate ttc ctg tct ice atg tgc ccc ate aat gtc age gcc age ace 
Gly lie Phe Leu Ser Ser Met Cys Pro He Asn Val Ser Ala Ser Thr 

35' 40 45 

ttg tat erga att atg ttt gat gea ggg age act gga act cga att cat 
Leu Tyr Gly He Met Phe Asp Ala Gly Ser Thr Gly Thr Arg He His 



338 



386 



434 
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50 55 60 

gtt tac acc ttt gtg cag aaa atg cca gga cag ctt cca att eta gas 4 82 
Val Tyr Thr Pha Val Gin Lys Met Pro Gly Gin Leu Pro lie Leu Glu 

65 70 75 

ggg gaa gtt ttt gat tct gtg aag cca gga ctt tct get ttt gta gat 530 
Gly Glu Val Phe Asp Ser Val Lys Pro Gly Leu Ser Ala Phe Val Asp 
80 85 90 95 

caa cot aag cag ggt get gag acc gtt caa ggg etc tta gag gtg gec 578 
Gin Pro Lys Gin Gly Ala Glu Thr Val Gin Gly Leu Leu Glu Val Ala 

100 105 110 

aaa gac tea ate ccc cga agt cac tgg aaa aag acc cca gtg gtc eta 626 
Lya Asp Ser He Pro Arg Ser His Trp Lys Lys Thr Pro Val Val Leu 

115 120 125 

aag gca aca gca gga eta'ege tta ctg cca gaa cac aaa gee aag get . 674 
Lys Ala Thr Ala Gly Leu Arg Leu Leu Pro Glu His Lys Ala Lys Ala 

130 135 140 

ctg etc ttt gag gta aag gag ate ttc agg aag tea cct ttc ctg gta 722 
Leu Leu Phe Glu Val Lys Glu He Phe Arg Lys Ser Pro Phe Leu Val 

145 150 155 

cca aag ggc agt gtt age ate atg gat gga tec gac gaa ggc at a tta 770 
Pro Lys Gly Ser Val Ser He Met Asp Gly Ser Asp Glu Gly He Leu 
160 165 170 175 

get tgg gtt act gtg aat ttt ctg aca ggt. cag ctg cat ggc cac aga 818 
Ala Trp Val Thr Val Asa Phe Leu Thr Gly Gin Leu His Gly His Arg 

180 185 190 

cag gag act gtg ggg acc ttg gac eta ggg gga gec tec acc caa ate 866 
Gin Glu. Thr Val Gly Thr Leu Asp Leu Gly Gly Ala Ser Thr Gin He 

195 200 205 

acg ttc ctg ccc cag ttt gag aaa act ctg gaa caa act cct agg ggc 914 
Thr Phe Leu Pro Gin Phe Glu Lys Thr Leu Glu Gin Thr Pro Arg Gly 

210 215 220 

tac etc act tec ttt gag atg ttt aac age act tat aag etc tat aca 962 
Tyr Leu Thr Ser Phe Glu Met Phe Asn Ser Thr Tyr Lys Leu Tyr Thr 

225 230 235 

cat agt tac ctg gga ttt gga ttg aaa get gca aga eta gca acc ctg 1010 
His Ser Tyr Leu Gly Phe Gly Leu Lys Ala Ala Arg Leu Ala Thr Leu 
240 245 250 255 

gga gee ctg gag aca gaa ggg act gat ggg cac act ttc egg agt gee 1058 
Gly Ala Leu Glu Thr Glu Gly Thr Asp Gly His Thr Phe Arg Ser Ala 

2*60 " 265 270 

tgt tta ccg aga tgg ttg gaa gca gag tgg ate ttt ggg ggt gtg aaa 1106 
Cys Leu Pro Arg Trp Leu Glu Ala Glu Trp He Phe Gly Gly Val Lys 

275 ' -280 285 

tac cag tat ggt ggc aac caa gaa ggg gag gtg ggc ttt gag ccc tgc 1154 
Tyr Gin Tyr Gly Gly Asn Gin Glu Gly Glu Val Gly Phe Glu Pro Cys 

290 ~ 295 300 

tat gec gaa gtg ctg agg gtg gta cga gga aaa ctt cac cag cca gag 1202 
Tyr Ala Glu Val Leu Arg Val Val Arg Gly Lys Leu His Gin Pro Glu 

305 310 315 

gag gtc cag aga ggt tec ttc .tat get ttc tct tac tat tat gac cga 1250 
Glu Val Gin Arg Gly Ser Phe Tyr Ala Phe Ser Tyr Tyr Tyr Asp Arg 
320 325 330 335 - 

get gtt gac aca gac atg att gat tat gaa aag ggg ggt att tta aaa 1298 
Ala Val Asp Thr Asp Met lie Asp Tyr Glu Lys Gly Gly lie Leu Lys 

340 345 , 350 

gtt gaa gat ttt gaa aga aaa gec agg gaa gtg tgt gat aac ttg gaa 134 6 
Val Glu Asp Phe Glu Arg Lys Ala Arg Glu Val Cys Asp Asn Leu Glu 
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355 






360 








365 








aac ttc 


ace tea 


ggc 


agt cat ttc 


ctg 


tgc 


atg gat 


etc 


age 




ate 




Asn Phe 


Thr Ser 


Gly 


Ser Fro Phe 


Leu 


Cys 


Met Asp 


Leu 


Ser 


Tyr 


He 






370 




375 








380 






tta 




aea, gcc 


ctg tta 


aag 


gat ggc ttt 


ggc 


ttt 


gca gac 


age 


aca 


gtc 


1442 


Thr Ala 


Leu Leu 


Lys 


Asp Gly Phe Gly 


Phe 


Ala Asp 


Ser 


Thr 


Val 


Leu 




385 






390 






395 












cag etc 


aca aag 


aaa 


gtg aac aac 


ata 


gag 


acg ggc 


tgg 


gcc 


ttg 


ggg 


1490 


Gin Leu 


Thr Lys 


Lys 


Val Asn Asn 


lie 


Glu 


Thr Gly 


Trp 


Ala 


Leu 


Gly 




400 






405 






410 








415 




gcc acc 


ttt cac 


ctg 


ttg cag tct 


ctg 


ggc 


ate tec 


car 


tgaggceacg 


1539 


Ala Thr 


Phe His 


Leu 
420 


Le.u Gin Ser 


Leu 


Gly 
425 


He Ser 


His 











tacttccttg gagacctgea tttgecaana cetttttaag gggaggagag agcacttagr. 1599 
ttctgaacta gtctggggsic atcctggact tgagectaga gattwrgtta attaaseggc 1659 
cgagettatc cttwatragg taatttaett gcmtggccgc gtttacacgt cgtgatggna 1719 i 
aacctgcgtc ccaactaacg cttgasamat ccccttcgca getgegatae caaaagcega 1779 
cgacgccttc cacagtgeea 17 99 



<210> SEQ ID NO 3 

<211> LENGTH; <28 

<212> TYPE; PRT 

<213> ORGANISM; Homo sapiens 

<400> SEQUENCE: 3 



Met 


Ala 


Thr 


Ser Trp Gly Thr 


Val 


Phe 


Phe Met 


Leu Val 


Val 


Ser 


Cys 


1 






5 






10 






IS 




val 


Cys 


Ser 


Ala Val Ser His 


Arg 


Asn 


Gin Gin 


Thr Trp 


Phe 


Glu 


Gly 






20 




25 






30 






He 


Phe 


Leu 


Ser Ser Met Cys 


Pro 


He 


Asn Val 


Ser Ala 


Ser 


Thr 


Leu 






35 




40 






45 








Tyr 


Gly 


He 


Met Phe Asp Ala 


Gly 


Ser 


Thr Gly Thr Arg 


He 


His 


Val 




50 




55 








60 








Tyr 


Thr 


Phe 


Val Gin Lys Met 


Pro 


Gly 


Gin Leu 


Pro He 


Leu 


Glu 


Gly 


55 






70 






75 








80 


Glu 


Val 


Phe 


Asp Ser Val Lys 


Pro 


Gly 


Leu Ser 


Ala Phe 


Val 


Asp 


Gin 








85 






90 






95 




Pro 


Lys Gin 


Gly Ala Glu Thr 


Val 


Gin 


Gly Leu Leu Glu 


Val 


Ala 


Lys 








100 




105 






110 






ASp 


Ser 


He 


Pre Arg Ser His 


Trp 


Lys 


Lys Thr Pro Val 


Val 


Leu 


Lys 






115 




120 






125 








Ala 


Thr Ala 


Gly Leu Arg Leu 


Leu 


Pro 


Glu His 


Lys Ala 


Lys 


Ala 


Leu 




130 




135 








140 








Leu 


Phe 


Glu 


Val Lys Glu He 


'Phe 


Arg 


Lys Ser 


Pro Phe 


Leu 


Val 


Pro 


145 






150 






155 








160 


Lys 


Gly Ser 


Val Ser He Met 


Asp 


Gly 


Ser Asp 


Glu Gly 


He 


Leu 


Ala 






165 






170 






175 




Trp 


Val 


Thr 


Val Asn Phe Leu 


Thr 


Gly 


Gin Leu 


His Gly 


His 


Arg 


Gin 








iao 










190 






Glu 


Thr 


Val 


Gly Thr Leu Asp 


Leu 


Gly 


Gly Ala 


Ser Thr 


Gin 


He 


Thr 






195 


200 






205 








Phe 


Leu 


Pro 


Gin Phe Glu Lys 


Thr 


Leu 


Glu Gin 


Thr Pro 


Arg 


Gly 


Tyr 




210 




- 215 








220 








Leu 


Thr 


Ser 


Phe Glu Met Phe 


Asn 


Ser 


Thr Tyr 


Lys Leu 


Tyx 


Thr 


His 


225 






230 






235 








240 


Ser 


Tyr 


Leu 


Gly Phe Gly Leu 


Lys 


Ala 


Ala Arg 


Leu Ala 


Thr 


Leu 


Gly 








245 






250 ■ 






255 




Ala 


Leu 


Glu 


Thr Glu Gly Thr 


Asp 


Gly 


His Thr 


Phe Arg 


Ser 


Ala 


Cys 
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260 




Leu Pro 


Arg 


Trp 


Leu Glu Ala Glu 




275 




2B0 


Gin Tyr 


Sly 


Gly 
w f j 


Asn Gin Glu Gly 


290 






295 


Ala Glu 


Val 


Leu 


Arg Val Val Arg 


305 






310 


Val Gin 




Gly 


Sex Phe Tyr Ala 








325 


Va 1 Asd 


Thr 


Asp 


Met lie Asp Tyr 






340 




Glu Asp 


Phe 


Glu 


Arg Lys Ala Arg 




355 




360 


Phe Thr 


Ser 


Gly 


Ser Pro Phe Leu 


370 






375 


Ala Leu 


Leu 


Lys 


Asp Gly Phe Gly 


385 






390 


Leu Thr 


Lys- 


Lys 


val Asu Asn He 






405 


Thr Phe 


JiiS 


Leu 


Leu Gin Ser Leu 






420 





<210> SEQ ID NO 4 

<211> LENGTH: 1287 

<212> TYPE: DNA 

<213> ORGANISM : Homo sapiens 

<220> FEATURE : 

<221> NAME /KEY : CDS 

<222> LOCATION: (1) „ (1284) 

<40Q> SEQUENCE: 4 



atg 


gec 


act 


tct 


tgg 


ggc 


aca 


gtc 


tier 
1 


Ala 


Thr 


Ser 


Trp 
5 


Gly Thr Val 


gtt 


tgc 


age 


get 


gtc 


tec 


cac 


'agg 


Val 


Cys 


Ser 


Ala 
20 


Val 


Ser 


His 


Arg 


ate 


tte 


ctg 


tct 


tec 


atg 


tgc 


ccc 


lie 


Phe 


Leu 


Ser 


Ser 


Met 


Cys 


Pro 






35 










40 


tat 


gga 


SLtt 


atg 


ttt 


gat 


gca 


.ggg 


Tyr 


Gly 


He 


Met 


Phe 


Asp Ala Gly 




50 










55 




tac 


acc 


fctt 


gtg 


cag 


aaa 


atg 


cca 


Tyr 


Thr 


Phe 


Val 


Gin 


Lys 


Met 


Pro 


65 










70 






gaa 


gtt 


t« 


gat 


tct 


gtg 


aag 


cca 


Glu 


Val 


Phe 


ASp 


Ser 


Val 


Lys 


Pro 










85 








cct 


aag 


cag 


ggt 


get 


gag 


acc gtt 


Pro 


Lys 


Gin 


Gly 


Ala 


Glu 


Thr 


Val 








100 










gac 


tea- 


ate 


ccc 


cga 


agt 


cac 


tgg 


Asp 


ser 


He 


Pro 


Arg 


Ser Hia Trp 






III 5 










120 


gca 


aca 


gca 


gga 


eta 


•egc 


tta 


ctg 


Ala 


Thr 


Ala 


Gly 


Leu 


Arg 


Leu 


Leu 




130 










135 





265 270 



Trp He 


Phe Gly Gly 


Val Lys 


Tyr 








285 




• 






Glu Val 


Gly Phe Glu 


Pro 


Cys 


Tyr 








300 










Gly Lys 


Leu 


His Gin 


Pro 


Glu 


Glu 






315 








320 




Phe Ser 


Tyr Tyr Tyr 


Asp Arg 


Ala 




330 








335 






Glu Lys 


Gly Gly He 


Leu Lys 


Val 




345 






350 








Glu Val 


Cys Asp Asn 


Leu 


Glu 


Asn 








365 










Cys Met 


Asp Leu Ser 


Tyr 


He 


Thr 






3B0 










Phe Ala 


Asp 


Ser Thr 


Val 


Leu 


Gin 






395 








400 




Glu Thr 


Gly Trp Ala 


Leu Gly 


Ala 




410 








415 






Gly He 


Ser 


His 










425 














ttt ttc 


atg 


ctg gtg 


gta tec 


tgt 


48 


Phe Phe 


Met 


Leu val 


Val 


Ser 


Cys 




10 








15 






aac cag 


cag 


act tgg 


ttt 


gag 


ggt 


96 


Asn Gin 


Gin 


Thr Trp 


Phe 


Glu 


Gly 




25 






30 








ate aat 


gtc 


age gec 


age 


acc 


ttg 


144 


11© Asn 


Val 


Ser Ala 


Ser 


Thr 


Leu 








45- 










age act 


gga 


act cga 


att 


cat 


gtt . 


192 


Ser Thr 


Gly Thr Arg 


He 


His 


Val 








60 










gcra cag 


ctt 


cca att 


eta 


gaa 




240 


Gly Gin 


Leu 


Pro He 


Leu 


Glu 


Gly 




75 








80 




gga ctt 


tct 


get ttt 


gta 


gat 


caa 


2B8 


Gly Leu 


Ser 


Ala Phe 


val 


Asp 


Gin 




90 








95 






caa ggg 


etc 


tta gag 


gtg 


gec 


aaa 


336 


Gin Gly 


Leu 


Leu Glu 


Val 


Ala 


Lys 




105 






110 






384 


aaa aag 


acc 


cca gtg 


gtc 


eta 


aag 


Lys Lye 


Thr 


Pro Val 


Val 


Leu 


Lys 








125 










cca gaa 


cac 


aaa gec aag get 


ctg 


432 


Pro Glu 


His Lys Ala Lya 


Ala 


Leu 





140 
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etc 


ttt 




gta 


aag 


gag 


ate ttc 


agg aag tea 


cct ttc ctg 


gta 


cca 


480 


Leu 


Phe 


Glu 


Val 


Lvs 


Glu 


He Phe 


Arg Lys Ser 


Pro ' Phe Leu 


Val 


Pro 




145 








150 




155 






160 


528 




y y u- 


&gt 


ett 


age 


ate 


atg gat 


gga tec gac 


gaa ggc ata 


tta 


get 


Lys 


Glv 


Ser 


Val 


Ser 


He Met Asp 


Gly Ser Asp 


Glu Gly He 


Leu 


Ala 








165 






170 




175 




576 


tea 


att 


act 


rrtcr 


aat 


ttt 


ctg aca 


ggt cag ctg 


cat ggc cac 


aga 


cag 


Tre 


Val 


Thr 


Val 


Asn 


Phe 


Leu Thr 


Gly Gin Leu 


His Gly His 


Arg 


Gin 








180 








1G5 


190 






624 


yeiy 


act 


y '-y 


yy y 


acc 


ttg 


gac eta 


ergo gga gec 


tec acc caa 


ate 


acg 


Glu 


S*hr 


Val 


Gly 


Thr 


Leu Asp Leu 


Gly Gly Ala 


Ser Thr Gin 


He 


Thr 








195 






200 




205 






672 






CC C 


cag 


ttt 


gag 


aaa act 


ctg gaa caa 


act cct agg 


ggc 


tac 


Phe 


Leu 


Pro 


Gin 


Phe 


GlU Lys Thr 


Leu Glu Gin 


Thr Pro Arg Gly Tyr 






210 










215 




220 








etc 


9 Ct 


+• r+ (~i 




yag 


atg 


ttt aac 


age act tat 


aag etc tat 


aca 


cat 


720 


T.on 


Thr 


2 ex 


Phe 


Glu 


Wet 


Phe 'Asn 


Ser Thr Tyr 


Lys Leu Tyr 


Thr 


Hie 














230 




235 






240 


769 








gga 


U W u 


gga 


ttg aaa 


crct oca acra 


eta gca acc 


ctg 


gga 


Ser 


Tvr 


JjBU 


Glv 


Phe 


Gly Leu Lys 


Ala Ala Arg 


Leu Ala Thr Leu Gly 








245 






250 




255 




816 


gec 


(-■4- f-r 

l. l y 


f'a n 
\j ay 


aca 


y 


ggg 


act gat 


ggg cae act 


ttc egg agt 


gee 


tgt 


i*l_L ci 


LeU 


Glu 


X i-J-V 


Glu 


Gly Thr Asp 


Gly His Thr 


Phe Arg Ser 


Ala 


Cys 










260 








2 65 


270 






864 


4-4- n 


CCg 




tgg 


f f rr 


gaa 


gca gag 


tea ate ttt 


ggg ggt gtg 


aaa 


tac 


Lqu 


JT-L V 


***y 


Trio 


Leu 


Glu 


Ala Glu 


Trp He Phe 


Gly Gly Val Lys 


Tyr 








275 






280 




285 








Gd.g 




yg^ 




oat- 


caa 


gaa ggg 


oaa ata qac 


ttt gag ccc 


tgc tat 


912 






Glv 


Gly 




Gin 


Glu Gly 


Glu Val Gly 


Phe Glu Pro 


Cys 


Tyr 














295 




300 






960 


CfCC 


gad. 


gtg 




«-yy 


gtg gta cga 


gga aaa ctt 


cac cag cca 


gag 


gag 




J- Li 


V d_L. 


Leu 




Val 


Val Arg 


Gly Lys Leu 


His Gin Pro 


Glu 


Glu 












310 




315 






320 , 


1008 






aga 




tec 


ttc 


tat get 


ttc tct tac 


tat tat gac 


cga 


get 


Val 


Gin 


Arg 


Glv 


Ser 


Phe 


Tyr Ala 


Phe Ser Tyr 


Tyr Tyr Asp Arg Ala 








325 






330 




335 






rrtt 


nan 




gac 


atg 


att 


gat tat 


caa aac egg 


ggt att tta 


aaa 


gtt 


1056 


Val 

V C- 4- 




Thr 


Asp 


Met 


He 


Asp Tyr 


Glu Lys Gly 


Gly He Leu Lys 


Val 








340 








345 


350 






1104 


gaa 


gat 




gaa 


aga 


aaa 


gec agg 


oaa ata tat 
yoa y^y »y » 


gat aac ttg 


gaa 


aac 


Glu 


Asp 


Phe 


Glu 


Arc 


Lys 


Ala Arg 


Glu Val Cys 


Asp Asn Leu 


Glu Asn 






355 








' 360 




365 








LtC 


dCG 




ggc 




cct 


ttc ctg 


tfiG at ci oat 


etc age tac 


ate 


aca 


1152 


Phe 


Thr 


Ser 


Gly 


Ser 


Pro 


Phe Leu 


Cys Met Asp 


Leu Ser Tyr 


He 


Thr 






370 








375 




380 






1200 


gec 


ctg 


tta 


aag 


gat 


ggc 


ttt ggc 


ttt gca gac 


age aca gtc 


tta 


cag 


Ala 


Leu 


Leu 


Lys 


Asp 


Gly 


Phe Gly 


Phe Ala Asp 


Ser Thr Val 


Leu 


Gin 




385 








390 




395 






400 


1248 


etc 


aca 


aag 


aaa 


gtg 


aac 


aac at a 


gag acg ggc 


tgg gec ttg 


ggg 


gec 


Leu 


Thr 


Lys 


Lys 


Val 


Asn 


Asn He 


Glu Thr Gly 


Trp Ala Leu Gly Ala 








405 






410 




415 




1287 


acc 


ttt 


cac 


ctg 


ttg 


cag 


tct ctg 


ggc ate tec 


cat tga" 






Thr 




His 


Leu 
420 


Leu 


Gin 


Ser Leu 


Gly He Ser 
425 


His 









<Z1Q> SEQ ID NC 5 
<211> LENGTH: 428 
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<212> TYPE: PRT 
<213> ORGANISM: Homo sapiens 
<4QO> SEQUENCE: 5 



Met Ala 


Thr 


Ser 


Trp 

ilL r 


Gly Thr Val Phe Phe 


Met 


Leu 


Val 


VaX 


Ser 


Cys 


1 








5 


10 










15 




Val 


Cys 


Ser 


Ala 


Val 


Ser His Arg Asn Gin 


Gin 


Thr 


Trp 


Phe 


Glu 


Gly 






20 




25 








30 






lie 


Phe 




Ser 


Ser 


Mpf- Cva Pro lie Asn 
40 


Val 


Ser 


Ala 
45 


Ser 


Thr 


Leu 


Tyr 


Gly 


rie 


Met 


Phe 


Asp Ala Gly Ser Thr 


Gly 


Thr 


Arg 


lie 


His 


Val 


50 








55 




60 










Tyr 


Thr 


rue 


Val 


Gin 


Lys Met Pro Gly Gin 


Leu 


Pro 


lie 


Leu 


Glu 


Gly 


65 










70 


75 










80 


GlM 


Val 


Phe 


Asp 




Val Lvs Pro Glv Leu 


Ser 


Ala 


Phe 


Val 


Asp 


Gin 










90 










95 




Pro* Lye 


•j-Ln. 


Gly 


Ala 


Glu Thr Val Gin Glv 


Leu 


Leu 


Glu 


Val 


Ala 


Lys 
* 








i on 

J. WW 




105 








110 






Asp 


Ser 


Tin 


trc 


Arg 


Oar Pi c T Y"T-i T t/c T.uq 


Thr 


Pro 


Val 


Val 


Leu 


Lys 




lie 

L 1-J 






120 






125 








Ala 


Thr 
130 


Ala 


Gly 


Leu 


Arg Leu Leu Pro Glu 

135 


His 


Lys 
140 


Ala 


Lys 


Ala 


Leu 


Leu 


Phe 


Glu 


Val 


Lys 


Glu lie Phs Arg Lys 


Ser 


Pro 


Phe 


Leu 


Val 


Pro 


145 








150 

JL -J W 


155 










160 


Lys 


Gly 


Ser 


Val 


Ser 


lie Met Asp Gly Ser 


Asp 


Glu 


Gly 


lie 


Leu 


Ala 






165 


170 










175 




Trp 


Val 


Thr 


Val 


Asn 


Phe Leu Thr Gly Gin 


Leu 


His 


Gly 


His 


Arg 


Gin 






180 




185 








190 






Glu 


Thr 


Val 


Glv 


Thr 


Leu Asp Leu Gly .Gly 


Ala 


Ser 


Thr 


Gin 


He 


Thr 










200 






205 








Phe 


Leu 


?ro 


Gin 


Phe 


n Lv<3 Thr Leu Glu 


Gin 


Thr 


Pro 


Arg 


Gly 


Tyr 




210 








£. j. j 




220 








His 


Leu 


Thr 






Glu 


Met Phe Asn Ser Thr 


Tvr 


Lys 


Leu 


Tyr 


Thr 


225 












235 










240 


Ser Tyr 


7-iSU 


Glv 


•Phe 


Gly Leu Lys Ala Ala 


Arg 


Leu 


Ala 


Thr 


Leu 


Gly 








£. ~± bJ 


250 










255 




Ala 


Leu 


>3lU 


Thr 
o £ n 


U JL Li. 


dl v ThT Ato Glv His 


Thr 


Phe 


Arg 


Ser 

270 


Ala 


Cys 


Leu 


Pro 


my 


Trp 


Lie LI 


,i jai a Glu Trtj Tie 
9 r n 


Phe 


Gly 


Gly 
285 


Val 


Lys 


Tyr 


Gin Tyr 


Gly 


Gly 




ftln Glu Glv Glu Val 


Glv 


Phe 


Glu 


Pro 


Cvs 


Tyr 




290 




i -? J 




300 










Ala 


Glu 


Val 


Leu 


Arg 


Val Val Arg Gly Lys 


Leu 


His 


Gin 


Pro 


GlU 


Glu 


305 










315 










320 


Val 


Gin 


J\rg 


Gly 


Ser 


Phe Tyr Ala Phe Ser 


Tyr 


Tyr 


.Tyr 


Asp 


Arg 


Ala 






325 


330 










335 




Val Asp 


Thr 


Asp 


Met 


lie Asp Tyr Glu Lys 


Gly 


Gly 


He 


Leu 


Lys 


Val 








340 




345 








350 






Glu Asp 


Phe 


Glu 


Arg 


Lys Ala Arg Glu Val 


Cys 


Asp 


Asn 


Leu 


Glu 


Asn 






355 






360 






365 








Phe 


Thr 


Ser 


Gly 


ser 


Pro Phe Leu Cys Met 


ASp 


Leu 


ser 


Tyr 


He 


Thr 




370 






375 




390 










Ala 


Leu 


Leu 


Lys 


Asp 


Gly Phe Gly Phe Ala 


Asp 


Ser 


Thr 


Val 


Leu 


Gin 


365 








390 


395 










400 


Leu 


Thr 


Lys 


Lys 


Val 


Asn Asn 11© Glu Thr 


Gly 


Trp 


Ala 


Leu 


Gly 


Ala 






405 


410 










415 




Thr 


Phe 


His 


Leu 
420 


Leu 


Gin Ser Leu Gly lie 
425 


Ser 


His 
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<2lO> SSQ ID NO 6 
<211> LENGTH: 12B7 
<212> TYPE: DNA 
<213> ORGANISM: Homo sapiens 
<220> FEATURE: 
<221> NAME/KEY: CDS 
<222> LOCATION: (1) . . (1284) 
<4QO> SEQUENCE: 6 



atg 


gec act tct tgg ggc aca 


gtc ttt ttc 


atg 


ctg 


gtg gta 


tec 


tgt 


48 


Met 


Ala Thr Ser Trp Gly Thr Val Phe Phe Met 


Leu 


Val 


Val 


Ser 


Cys 




1 


5 


10 










15 






gtt 


tgc age get gte tec cac 


agg aac cag 


cag 


act 


tgg 


ttt 


gag 


ggt 


96 


Val 


Cys Ser Ala Val Ser His Arg Asn Gin Gin Thr Trp Phe 


Glu 


Gly 






20 


25 








30 








ate 


ttc ctg tct tec atg tgc 


ccc ate aat 


gtc age 


gec 


age 


acc 


ttg 


144 


He 


Phe Leu Ser Ser Met Cys 


Pro lie Asn Val 


Ser Ala 


Ser 


Thr 


Leu 






35 


40 






45 










tat 


gga att atg ttt gat gca 


ggg age act 


gga 


act 


cga 


att 


cat 


gtt 


192 


Tyr 


Gly lie Met Phe Asp Ala Gly Ser Thr Gly Thr Arg 


He 


His 


Val 




50 55 






60 










240 


tac 


acc *ctt gtg eag aaa atg 


cca gga cag 


ctt 


cca 


att 


eta 


gaa 


ggg 


Tyr 


Thr Phe Val Gin Lys Met 


Pro Gly Gin 


Leu 


Pro 


He 


Lau 


Glu 


Gly 




65 


70 




75 










80 




gaa 


gtt ttt gat tct gtg aag 


cca gga ctt 


tct 


get 


ttt 


gta 


gat 


caa 


288 


Glu 


Val Phe Asp Ser Val Xys Pro Gly Leu 


Ser 


Ala 


Phe 


Val 


Aet> 


Gin 






85 


90 










95 






cct 


aag cag ggt get gag acc. 


gtt caa ggg 


etc 


tta 


gag 


gtg 


gec 


aaa 


336 


Pro 


Lys Gin Gly Ala Glu Thr 
. 100 


Val Gin Gly 
105 


Leu 


Leu 


Glu 


Val 
110 


Ala 


Lys 




gac 


tea ate ccc cga agt cac 


tgg aaa aag 


acc 


cca 


gtg 


gtc 


eta 


aag 


384 


Asp 


Ser He Pro Arg Ser His 


Trp Lys Lys 


Thr 


Pro 


Val 


Val 


Leu 


Lys 




115 


120 






125 










gca 


aca gca gga eta cgc tta 


ctg cca .gaa 


cac 


aaa 


gec 


aag 


get 


ctg 


432. 


Ala 


Thr Ala Gly Leu Arg Leu 
130 135 


Leu Pro Glu 


His 


Lys 
140 


Ala 


Lys 


Ala 


Leu 




etc 


ttt gag gta aag gag ate 


ttc agg aag 


tea 


cct 


ttc 


ctg 


gta 


cca 


480 


Leu 


Phe Glu Val Lys Glu He 


Phe Arg Lys 


Ser 


PrD 


Phe 


Leu 


Val 


Pro 




145 


150 




155 










160 




aag 


ggc agt gtt age ate atg 


act gga caa 


gac 


gaa 


ggc 


ata 


ttc 


get 


528 


Lys 


Gly Ser .Val Ser Tie Met 


Thr Gly Gin Asp Glu Gly lie 


Phe 


Ala 




165 


no 










17S 






tgg 


gtt act gtg aat ttt ctg 


aca ggt cag 


ctg 


cat 


ggc 


cac 


aga 


cag 


576 


Trp 


Val Thr Val Asn Phe Leu 


Thr Gly Gin 


Leu 


His 


Gly His 


Arg 


Gin 






ISO 


185 








190 








gag 


act gtg ggg acc ttg gac 


eta ggg gga 


gec 


tec 


acc 


caa 


ate 


acg 


624 


Glu 


Thr Val Gly Thr Leu Asp Leu Gly Gly Ala Ser Thr Gin 


He 


Thr 






195 


200 






205 










ttc 


ctg ccc cag ttt gag aaa 


act ctg gea 


caa 


act 


cct 


agg 


ggc 


tac 


672 


Phe 


Leu Pro Gin Phe Glu Lys 


Thr Leu Glu 


Gin 


Thr 


Pro Arg 


Gly 


Tyr 






210 215 






220 












etc 


act tec ttt gag atg ttt 


aac age act 


tat 


aag 


etc 


tat 


aca 


cat 


720 


Lbu 


Thr Ser Phe Glu Met Phe 


Asn Ser Thr Tyr Lys 


Leu 


Tyr 


Thr 


His 




225 


230 




235 








ctg' 


240 




agt 


tac ctg gga ttt gga ttg 


aaa get gca 


aga 


eta 


gca 


acc 


gga 


768 


Ser 


Tyr Leu Gly Phe Gly Leu Lys Ala Ala Arg 


Leu 


Ala 


Thr 


Leu 


Gly 






245 


250 










255 
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gCC 




aaa 


aca 


gaa ggg act 


gat 


Ala 


Leu 


Glu 


Thr 


Glu Gly Thr 


Aap 








2S0 




* i 


tta 


ccg 




t era 


tta oaa qua 


gag 


Leu 


Pro 


Arc 


Trp 


Leu Glu Ala 


Glu 






275 




280 


cag 


tat 


crcrt 




aac caa gaa 


ggg 


Gin 


Tvr 


Glv 


Gly 


Asn Gin Glu 


Gly 




290 






295 




y Lrl» 


y G d 


ctg 


ctg 


ana Ota at a 


cga 










Ara Val Val 


Arg 










310 




grc 


LQIj) 


? era 

c y a 


yy u 


tec ttc tat 


act 


Val 


Gin 


Are 


Glv 


Ser Phe Tyr 


Ala 










325 




gtt 


gac 


£ ca 




atg att gat 


tat 


V n_L 




Th-r 




Met lie As o 


Tvr 






340 










f f t- 


gaa 


a r*r= ^Fia dree 




r*i ii 


Ben 


Ph£» 


Glu 


Ara Lvs Ala 


Arg 




1t:i; 
«• 33 






360 


-*--»- — 
LLC 


acc 


uca 


ggc 


arrV cct ttc 


eta 


Phe 


Thr 


Ser 


Gly 


Ser Pro Phe 


Leu 




370 




375 




gcc 


ctg 


tta 


aag 


gat: ggc ttt 


ggc 


Ala 


Leu 


Leu 


Lys 


Asp Gly Phe 


Gly 


385 








390 




etc 


aca 


aag 


aaa 


gtg aac aac 


ata 


Leu 


Thr 


Lys 


Lys 


Val Asn Asn 


lie 










405 




acc 


ttt 


cac 


ctg 


ttg cag tct 


ctg 


Thr 


Phe 


Kis 


Leu 


Leu Gin Ser 


Leu 








420 







<210> SEQ ID NO 7 

<211> LENGTH; 428 

<212> TYPE: PRT 

<213> ORGANISM: Homo sapiens 



SEQUENCE: 7 








Met 


Ala 


Thr 


Ser 


Trp Gly Thr 


Val 


1 








5 




Val 


Cys 


Ser 


Ala 


Val Ser His 


Arg 








20 






lie 


Phe 


leu 


Ser 


Ser Mat Cys 


Pro 






35 






40 


Tyr 


Gly 


lie 


Met 


Phe Asp Ala 


Gly 




50 






55 




Tyr 


Thr 


Fhe 


Val 


Gin Lys Met 


Pro 


65 








70 




Glu 


•Val 


Fhe 


Asp 


Ser Val Lys 


Pro 








05 




Pro 


Lys 


Gin 


Gly 


Ala Glu Thr 


Val 








100 






Asp 


Ser 


lie 


Pro 


Arg Ser His 


Trp 






115 






120 


Ala 


Thr 


Ala 


Gly 


Leu Arg Leu 


Leu 




130 






135 





ggg cac act 


ttc 


egg 


agt 


gcc 


tgt 


816 


Gly His Thr 


Phe 


Arg 


Ser 


Ala 


Cys 




265 






270 








tgg ate ttt 


ggg 


ggt 


gtg 


aaa 


tac 


8 64 


Trp He Phe 


Gly 


Gly 


Val 


Lys 


Tyr 








285 










gag gtg ggc 


ttt 


gag 


CCc 


tgc 


tat 


912 


Glu Val Gly 


Phe 


Glu 


Pro 


Cys 


Tyr 




300 












gga aaa ctt 


cac 


cag 


cca 


gag 


gag 


960 


Gly Lys Leu 


His 


Gift 


Pro 


Glu 


Glu 




315 










320 




ttc tct tac 


tat 


tat 


gac 


cga 


get 


1008 


Phe Ser Tyr 


Tyr 


Tyr 


Asp 


Arg 


Ala 




330 








335 






qaa aac ggg 


ggt 


att 


tta 


aaa 


gtt 


1056 


Glu Lys Gly 


Gly 


He 


Leu 


Lys 


Val 




345 






350 








gaa gtg tgt 


gat 


aac 


ttg 


gaa 


aac 


1104 


Glu Val Cys 


Asp 


Asn 


Leu 


Glu 


Asn 








365 










tgc atg gat 


etc 


age 


tac 


ate 


aca 


1152 


Cys Met Asp 


Leu 


Ser 


Tyr 


He 


Thr 




380 












ttt gca gac 


age 


aca 


gtc 


tta 


cag 


1200 


Phe Ala Asp 


Ser 


Thr 


Val 


Leu 


Gin 




395 










400 




gag a eg ggc 


tgg 


gcc 


ttg 


ggg 


gcc 


1248 


Glu Thr Gly 


Trp 


Ala 


Leu 


Gly 


Ala 




410 








415 




1287 


ggc ate tec 


cat 


tga 








Gly He Ser 


His 












425 ' 














Phe Phe Met 


Leu 


Val 


Val 


Ser 


Cys 




10 








15 






Asn Gin Gin 


Thr 


Trp 


Phe 


Glu 


Gly 




25 






30 








He Asn Val 


Ser 


Ala 


Ser 


Thr 


Leu 








45 










Ser Thr Gly 


Thr 


Arg 


He 


His 


Val 






60 












Gly Gin Leu 


Pro 


He 


Leu 


Glu 


Gly 




75 










80 




Gly Leu Ser 


Ala 


Phe 


Val 


Asp 


Gin 




90 








95 






Gin Gly Leu 


Leu 


Glu 


Val 


Ala 


Lys 




105 






110 








Lys Lys Thr 


Pro 


Val 


Val 


Leu 


Lys 






125 










Pro Glu His 


Lys 


Ala 


Lys 


Ala 


Leu • 





140 
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Leu 


Prig 


GlU 


vai 


Lys 


Glu lie Phe Arg Lys 


Ser 


Pm PTi^ T.on 


Val 


Pro 


1 A 5 








.150 


155 






160 


Lys 


Gly 




Val 


Ser 


He Met Thr Gly Gin Asp 




Phe 


Ala 






165 


170 






175 




Trp 


val 


Thr 


Val 




Phe Leu Thr Gly Gin 


Leu 


nj.a \yj.y i+A* 




Gin 






180 




185 




190 






Glu 


Thr 


vai 


Gly 


inr 


Leu Asp Leu Gly Gly Ala 


Ser Th t Gin 


He 


Thr 






195 




200 




205 






Phe 


Leu 

210' 


Pro 


Gin. 




Glu Lys Thr L'eu Glu 
215 


Gin 


TVit* Prn Am 
his, ri u fu.y 


Gly 


T vr 
j 


Leu 


Thr 


Ser 


Pne 


b-LU 


Met Phe Asn Ser Thr 


Tyr 


T.\/o T.£»i3 Ti/t* 


Thx 


His 


225 










230 


235 






240 


Ser 


Tyr 


Leu 


Gly 


Phe 


Gly Leu Lys Ala Ala 


Arg 


LBU AJLa ±JaL 


T on 


oiy 








24 b 


250 






255 




Ala 


Leu 


Slu 


Thr 

Zbu 


Glu 


Gly Thr Asp Gly His 
265 


Thr 


rne ^rg ser 

270 




wyo 


Leu 


Pro 


Arg 


Trp 


Leu 


Glu Ala Glu Trp lie 


Phe 


tjriy t?xy vai 




xyr 






275 




280 




9ft ^ 






Gin 


Tyr 


jly 


Gly 


Asn 


Gin Glu Gly Glu Val 


Gly 


Iriltr ul U JTo-U 








290 






295 




■J uu 






Ala 


Glu 


Val 


Leu 


Arg 


Val Val Arg Gly Lys 


Leu 


JUS L^-Lil rL L7 


Glu 


Glu 


305 








310 


315 






320 


Val 


Gin 


Arg 


Gly 


Ser 


Phe Tyr Ala Phe Ser Tyr 


I yx i yr raop 


ai< y 


Ala 






325 


330 






335 




Val 


Asp 


Thr 


Asp 


Met 


He Asp Tyr Glu Lys Gly 




Lys 


Val 






340 




34 5 




350 






Glu 


ASp 


Phe 


Glu 


Arg 


Lys Ala Arg Glu Val 


Cys 


Asp Asn Leu 


Glu 


Asn 




355 






360 




365 






Phe 


Thr 


Ser 


Gly 


Ser 


Pro Phe Leu Cys Met Asp 


Leu Ser Tyr 


■lie 


Thr 




370 






375 




3B0 






Ala 


Leu 


Leu 


Lys 


Asp 


Gly Phe Gly Phe Ala Asp 


Ser Thr Val 


Leu 


Gin 


385 








390 


395 






400 


Leu 


Thr 


Lys 


Lys 


Val 


Asn Asn He Glu Thr 


Gly 


Trp Ala Leu 


Gly 


Ala 






405 


410 






415 




Thr 


Phe 


His 


Leu 
420 


Leu 


Gin Ser Leu Gly He 

425 


Ser 


His 







<210> 


SEQ ID NO 


a 




<211> 


LENGTH: 9365 




<212> 


TYPE: DNA 






<213> 


ORGANISM: 


Homo sapiens 


<220> 


FEATURE: 






<221> 


NAME/KEY: 


exon 




<222> 


LOCATION : 


(1) - - (2BB ) 


<221> 


NAME/KEY; 


exon 




<222> 


LOCATION: 


(1281) 


, . (1580) 


<221> 


NAME/KEY: 


exon 




<222> 


LOCATION: 


(1820) 


. . (1355) 


<221> 


NAME/KEY: 


exon 




<222> 


LOCATION: 


(2467) 


(2555) 


<221> 


NAME/KEY: 


exon 




<222> 


LOCATION: 


(2B63) 


. . (2942) 


<ZZl> 


NAME /KEY: 


exon 




<222> 


LOCATION: 


(3BB9) 


(3950) 


<221> 


NAME /KEY : 


exon 




<222> 


LOCATION: 


(4894) 


„ (4995) 


<221> 


NAME/KEY: 


exon 
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<222> LOCATION: (5847) . . (5987} 
.<22l> NAME/KEY: exon 
<222> LOCATION: ( 6966) . - (7138 ) 
<221> NAME/JCEY; exon 
<222> LOCATION: (0556) « , (9365) 
<221> NAME /KEY : misc_f eatur© 
<222> LOCATION: (3409) 

<:223> OTHER INFORMATION: n^ adenine or guanine or cytosine or thymine 
<221> NAME/KEY : misc_featurB 
<222> LOCATION : (92X4) 

<223> OTHER INFORMATION: n- adenine or guanine or cytosine or thymine 
<221> name /KEY: misc_featur@ 
<222> LOCATION: (9303) 

<223> OTHER INFORMATION: 21- adenine or guanine or cytosine or thymine 
<221> NAME/KEY: misc_feature 
<222> LOCATION: (9311) 

<223> OTHER INFORMATION: n» adenine or guanine or cytosine or thymine 
<4Q0> SEQUENCE: B 

gcc tct gca ggt gtg cga gca gga ttg ctt ctg caa caa aag cct cca 4 8 

ccc age cac ate ttg gga aaa gaa tgg cca ctt ctt ggg gca cag tct 96 

ttt tea tgc tgg tgg tat cct ,gtg ttt gca gcg ctg tct ccc aca gga 14 4 

acc age aga ctt ggt ttg agg gta tct tec tgt ctt cca tgt gcc cca 192 

tea atg tea gcg cca gca cct tgt atg gaa tta tgt ttg atg cag gga 240 

gca ctg gaa etc gaa ttc atg ttt aca cct .ttg tgc aga aaa tgc cag 288 

gtaagtgcaa ctgggrccct tagtagagtc tgtaaatcca cactttagca tctcctccca 348 

gaaacaaata tgctgagagt ttattatgtg aattacagaa tetcacacct agtggatgtc 408 

tttcttcaga gaactttgga ctacaattga acatgtgggt tatttattta tttttattta 4 68 

tttgttttgt ttrtattttt' taactrtttt tttgagacaa ggtcttgett tgttgeccgg 528 

tctgtagtgc agtggcatga tgacacatca ctgcaacctt gacctcctgg gctcaagcag 588 

tccttccacc tcagccccct gagttgttga gactacaggc ttgtgccacc atgcccagct 648 

catttttaaa tttttttata gagacetget cagactggcc tcaaactcct aggctcaatt 708 

gatcctccca cctcagcctc ccaaagtact gggattatag gtgtaagtca ecatgettgg 7 68 

ccagaacaca tggcttaatt caatgtgaaa ttagaagaga gctgggctgt ctgtagtctg B28 

aaacccatgt gttcaaaaag aatagttata atttgttctt cctctttaaa catgggatac 888 

tccagggatc cataatattc agaatatggg gagtggtttt gggagaagga tcaeatgaga 948 

atttcactoc catccttgga catgaggcta ggaatccctg aagattaact ttttctgaat 1008 

ttgtcagtgt tttttcctea ggtcacttat ggagcctggg gaaaggtgga ggagttaggt 1068 

gtccaccaea gaaatggtag cagaaatgga ccctcagagg ttgctctagt ccttctttcc 112 B 

agtactcctg caagacattc ctcacaacta ggatcattgg ggtaacttca gggaagtcat 1188 

aggaaaactt acagagacag agcccagcat ctgaagcagc ctaacttttg gtaaccagct 1248 

etctettctg ttttgttcca tgracaaaat ag gae age ttc caa ttc tag aag 1301 

ggg aag ttt ttg att ctg tga age cag gae ttt ctg ctt ttg tag ate 1349 

aac eta age agg gtg ctg aga ccg ttc aag ggc tct tag agg tgg cca 1397 

aag act caa tec ccc gaa gtc act gga aaa aga ccc cag tgg tec taa 1445 

agg caa cag cag gae tac get tac tgc cag aac aca aag cca agg etc .1493 

tgc tct ttg agg taa agg aga tct tea gga agt cac ctt tec tgg tac 1541 

caa agg gca gtg tta gca tea tgg atg gat ccg acg aag gtgggagagg 1590 

tgttgatatg cgttccaggg ggagaggggc aggatcagtg aaagatctaa etaaaggaac 1650 

tggggecagg aataaacaga aggaatgaga tagcaggaaa tagaagacag ggagaaggga 1710 

acatgtgctc tagacatgga atttagagag gaaaaaaaaa aaacaaggtt ggggccagga 1770 

aagagaaaaa atgctctggg atctaatcct tgtctttctt tctttttag gca tat tag, 1828 
ctt ggg tta ctg tga att ttc tga cag gtaatacatc ctcaagttta , 1875 

tctttagagc ttaaetagct tttacatgea tagtcagagg agtaaaagee tcttctttca 1935 

ttctgtattg tttcttcttc tttaaaaaag gaaaagaggc tgggtgtggc agttcatgcc 1995 

tgttaattcc agegctttgg gaggctgagt tgggcagatc acttgaggee aggagttcaa 2055 

gaccagcctg gecaacatgg cgaaactccg tetctaecaa aaatacaaaa atagctgggc 2115 

atggtggtgt gtacctgtag tcccagctac tcaggaggct ggagaatcae ttgaacecag 2175 
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gaggcagagg ttgeagtgag ctgagagccg agattgcgcc actgcactcc aggctggatg 
atagagcaag actctgtctc caaaaaggcc ttccaaaaaa aaaaaaaaca cctgccttga 
aggccrtctgc tgcaacaaga gtccttccga gttgacattc acctgcagcc ttggggctgg 
ggagcagtgg agtatatatg gaataccttc agtgtatgat aagagcaaga gagacaagtg 
ttgggctgcc caggatgtcg aggetattta gagctggctc tcatttgaca g gtc age 
tgc atg gec aca gac agg aga ctg tgg gga cct tgg acc tag ggg gag 
cct cca ccc aaa tea cgt tec tgc ccc agt ttg ag g tgagtcattt . 
aatgaagatc tggttagaag tgcacttggc aggegtatea tggtgccaag aaagaggege 
cccattttca gccagcagct ctaccacgct taggcagagt caagtcaatt aataactagg 
tgaatgttcc cttgccatct' cactgttcag aatcccttcg tttcctcaag cctagtgaga 
ttagcccc-t aatctgtctt catctctgat tttttgctgg gagggaeggg tggtggtgtg 
aacatcttca ggtaattaca gatcctgaat agetttttge tttttctgat ttgcag aaa 
act ctg gaa caa amt cya trg ggc tac etc acr tec ttt gag atg ttt 
aac age act tat aag etc tat aca car ag g tgaggacggg gacagggaag 
aagaatatTt mwtkttgtat gatkstyyta mctktssmaa gewtketcaa atctstkayt 
kyatctga;t mgcaaaaaca aagdctgtgc caattcccta aggectatea actgaaaccc 
ggwecact-a caaagcegga ggagcctaag aggcttctcc attcttggee tcaaaagcat 
taatatatga cttaagagtc aaaagttttg gstggggcag tggcttaatg cctgtaatcc 
ctgeactt^g ggaggecgag- gtgggtgggt cacctgaggt caggcgtttr agaccagcct 
ggcaaacatg gt;gaaacccc gxctycacta aaatacaaaa attagctgga tatgacagcg 
cacacctgta atcctagcta ttcaggaggc tgaggcagga' gaatcatttg aaccctggag 
gcggagattg cagtgagccg agatcncacc actgcacttc ageeggageg acagagcaag 
actcagtctc aaaaaaaaaa aaaaaaagaa tcaaaagctt tctgtaggga gaggacactt 
caagaaggct caggcaaagc tccttgccag ctcctttgag ctggccttca gaggttcaga 
atccagcctg gaatgtgatc ccagttgggg ctaggagcta agctaaagag agcttttctg 

accctaggaa ttgtcactgt ctctggcctt tgaatgataa 
atagecttga tccaaactgt gcagaaatta ccccttgttg 
cacagaeaga acaaggtttt catctttcca gagggacaca 
agaggtagct ttaggctaga gaaettcagg accagcatga 
aattagtcaa tcctgtattt tacag tta ccz ggg att tgg att gaa age tgc 
aag act age aac cct ggg age cct gga gac aga ag g tttgtctggg 
tacctgtgct ggggggggat ggtgagggtg acacagatac tccgcttgct tcttcecttc 
cttgatagee attctatgga ggaaaagatt atgttgaatt gggaggcaaa tgttgtataa 
tggacctaat aatggcaaac tccttttcta gtttataagt tcagaagttt tgatgtatat 
tattagecat ttttagaatg aggtctactt gttcaggggt aacagectat gtctaggcag 
ctgaagtgtc tgeagaaate ccaggcttta cgaatacatt cagcaggagc ttgetcaage 
cctgagcttt acattggagg cacaggaagc agagtctgtt ctacatgeag gtggaacaae 
agagtaactc cattgatctc ttcacaggtc aggcagaact gggttcagtc ccagtgttgt 
gatatgaggc ragtaaccta tctgtgcece tttcctcaca ttaaatgaga atttgeattt. 
aaggcacttt gtacagtaat ctgttattgg gatgacatct attttgeatt tcagagtata 
caaaaeatct teaagtatat ttaattgaag cctctcagca accagtgagg aaggtagcat 
agcatttctt tcctgttttt ataaagggga aagttgctgt akgaaggtty krgatetctt 
-wragatgtga traaagecat ggacccctct gacaaaagca catatgeatg aaaatttget 
tctggtttca gggggrttcac caaccccaca aagectatet ttgaaccctg agttaaggat 
tcctgtcaca ggatgttgtc atggaattaa tttcatagga ttttaaggce eagcccccat 
ggtgaytct:t ttccacctca ctggcttctt gcrtgcctnc ctccctctct ctcacttact 
tacctcttac cttgtgccct ggattctttc ag gga ctg atg ggc aca ctt tec 
gga gtg cct gtt tac cga gat ggt tgg aag cag agt gga tct ttg ggg 
gtg tga aat acc agt atg gtg gca acc aag aag gcaagtgatg ttttttcact 
ggttaaagtt acgtttacaa tggaagctct ggaaaagtcc catgggaaac tttttccaga 
actcaagaga agettatctt gttgeaggga sttattccaa agatcttggc atgcctccaa 
ggactaatgt gaagtgacag tgaacaaagc agctgteatt ctgcatcagc caagtgtcat 
ggacccatta gatacctgcc ettagecaag tgctgtggtg cacatctatt gtcctagcta 
ctccaaaggt tgaggcaaga ggatcacttg ageccargag ttcaaggcta tagtgcgcaa 
tgecactgea ctccagcctg ggcaacaggg agaccctacc tcttacaaat taattaagaa 
gcatattcta agectaggtc taatgeagea gtgtgaaagc ctgtttagtt aatggttagc 
tatttaaatt atagtaaaai ttaaaaccaa gaeaagaatg attcatctte tfcataaaagg 



ggaatggttc ctagwgtggg 
ctgtggggaa ttcttactgc 
aceacaggag atgaatatgt 
ggaacaatgt tacttttgaa 



2235 
2295 
2355 
2415 
2472 
2520 
2566 
2626 
2686 
2746 
2806 
2865 
2913 
2963 
3023 
3083 
3143 
3203 
3263 
3323 
3383 
3443 
3503 
3563 
3623 
3683 
3743 
3803 
3863 
3915 
3961 
4021 
4081 
4141 
4201 
4261 
4321 
4381 
4441 
4501 
4561 
4621 
4681 
4741 
4801 
4861 
4914 
4962 
5015 
5075 
5135 
5195 
5255 
5315 
5375 
5435 
5495 
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tatatacctg aatatcaagg aatgaacctg aattoccagt gasggaagca ggcgagccct 5555 
ttagctactt gcttacaaat gctatggaat gtaatgctag gcagcagcac aaggttggcc 5615 
atgatctggt gaatacagat taggcaggag agcggccatg gagaaacaga ctggtgaggc 5675 
tgcagacgtt tgctcatctt tgttttgacg cctcttgtcc caagcctcag ccttctcctg 5735 
ctttctugac cttcctgctg ttccctcatt gtctccagea gectgcctca gagagtgtcc 5795 
ccttccccca gcgtcgtuct caccttaccc ctgtgcacct ttgcctggca g ggg agg 5852 
tgg get ttg age cct get atg ccg aag tgc tga ggg tgg tac gag gaa 5900 
aac ttc ace age cag agg agg tec aga gag gtt cct tct atg ctt tct 5948 
ctt act att atg ace gag ctg ttg aca cag aca tga ttg gtgagttcac 5997 
cccaggtgtc agtccagaga ggaaggtgga tagggctgtg gtggggaagg teaaggagaa 6057 
agagcacttg aggtgctttg teggggtgat tacccaccte ttttctagtc actcgaacaa 6117 
aagggtggaa atgacttaga gtcttttgga ggtgagagat gaccaaaaca actatatgag 6177 
gtcttttttt ttttaacatg tttattgagg tataattggc atacaataag tgccacattt 6237 
aaagtataca atttaagrtt tgtcatgtat acacccatga atccatccag cacattgaag 6297 
ataataaaca tatttcacca caaaaagttt cctcctgtct ctttataact tttcttctta 6357 
tcacaaaagc agtgtttttg cctaactgtg aaagtatatg tacetgatct gtcatggcct 6417 
gagagagatg aattaatttc ctattattgt gggggttttg ttgttgttgt tgttttggtt 6477 
ttttgtttgt ttgtttgttt tttgagacag agtcccactc tgttacccag gctggagtgc 6537 
aarggcatga tctaggctca ctgcaacctc tgcctcccgg gttcaaccga ttctcctgcc 6597 
ccagtctcct gagtagctgg gattacaggt gcctgccacc acacccggct aatttttttt 6657 
ttaatagaga cgaggtttca ccatgttggt caggctggtc ttgaactect gaectegtta 6717 
tctgecttcc tcggcctccc aaagtgctgg gattacaggc atgagecaec aeacccggec 6777 
tattgtgttt tatgggtctg ttttttccat tgtggttaaa tatacataac atggaataga 6837 
ttgtaaataa gtaaattagg ttgeatagat tacattatgt acatgtgtat ataatgaatg 6897 
aatgaatgaa ttteetnatg cttccttgaa ggcgttttga tatcagataa tcttctgttt 6957 
tatttcag att atg aaa agg ggg gta ttt taa aag ttg aag att ttg aaa 7007 
gaa aag cca ggg aag tgt gtg ata aet tgg aaa act tea cct cag gca 7 055 
gtc ctt tec tgt gca tgg ate tea get aca tea cag cec tgt taa agg 7103 
atg get ttg get ttg cag aca gca cag tct tac ag g taagagacag 714 9 

gacaccagag tctcataaca gcectctttt gtgggggttg agaaggagta agagcttgtt 7209 
cagtaatcag agtagctaca agtgaaatta tgaggtattt ttgtttgggc tatggacaag 7269 
gtactgtgct- gggcaccatg aatgtgggaa attatctcaa tgcaatggta gcctccgagt 7329 
gtattaccag gcaagctatc gcacaggtea cagaacagaa agactagcag cccaaattaa 7389 
gatgecaagt cacatggttt atttatttat ttatttattt attattattt ttttgagacg 7449 
gagtctygct cttgttkcey rggctggagt gcartggcry gatewcrget cactgcarce 7509 
tycrectcct gggttcaagc gattctyctg cctcagcctc ccragtagct gggattacag 7569 
gcrygcgcca ccacgccygg ctaatttttt tgtattttta gtagagaegg ggtttcacca 7629 
tgttggccag gctrktctyr aactyctgay ctcaggtgat ceacccrect crgcctccca 7689 
aagtgctrgr attayaggyr tgagccacca ckccyrgcct tttttgktcg kttctttttt 77 49 
tttchttttt tttttttttt tgagacaggg tcttgetctg tcacccangc tggagtgcag 7809 
tggcatgatc tcagttcact gcaacctctg cctcccgggt tcaagtgacc ctcccacctc 78 69 
agccctctga gtagctggga ttacaggtgt gtgccaccac tcttgtetaa tttttttgta 7929 
gagaeggggt tttgecatg-c tgeccagget ggtcttgaac tcctggcctc aagcaatcca 7 989 
cetgecttgg cctcceaaag tgccaggagt acaggcatga gccactgegc ctggccccat 8049 
gtttggttat tattagtget taggaagagg cacttgetta catagtagga gttgagaagc 8109 
ttggtttgtt ctttcctacc cctagatcta ttctcacctc ctgaccatgc tctttctgcc 8169 
acatctatta tcattacaag ttgecttate tgaaattagt gaatcagaaa ataaagcagg 8229 
ggatactttg tgtagtttca acgttaggga aagttcagaa tactgtctgt ctaaactatc 8289 
tctctagaag gcctgatggg ccacaacctg ggceagaagc attcagttca gatatgagaa 8349 
tggtgggtgt aggggcaatg gecaatggge catggccgga aggaaattgt tacagagtag 8409 
tgggaagect gcaaagactg gcttetgtcc gttttgeett ggtttgccca tgtggatatt 84 69 
etttgecaat attttctgee caagagctgt gettgetaga gttggaaact ggatgaaaag B529 
gtgaagaett tttttcttct caacag etc aca aag aaa gtg aac aac ata gag 8582 
acg ggc tgg gec ttg ggg gee acc ttt cac ctg ttg cag tct ctg ggc 3 630 
ate tec cat tga ggc cac gta ctt cct tgg aga cct gca ttt gee aac B678 
ace ttt tta agg gga gga gag age act tag ttt ctg aac tag tct ggg B726 

gac ate ctg gac ttg age eta gag ate tag gtt taa tta att tta cac 8774 
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atc taa tag tga 
cca gag cat cac 
ctt aac ctt gga 
aaa ate gca ttt 

att ttc etc tta 
caa tat cag tat 
tct gca ccc acc 
ttg ctt tec wtg 
tct gtw tga tec 
ttc eta ant ttt 
ttc age ctt aaa 
ngg ggg ggxi tgc 
age act ttg gga 

<210> SEQ ID NO 9 
<Z11> LENGTH: 'AO 
<212> TYPE: DNA 
<213> ORGANISM: Artificial Sequence 
<220> FE&TORE: 

<223> OTHER INFORMATION: Description of Artificial Sequence; primer 
<4 00> SEQUENCE: 9 

gctacctcac ttcctttgag 

<210> SEQ ID NO 10 
<211> LENGTH: 21 
<212> TYPE: OKA 

<213> ORGANISM: Artificial Sequence 
<22G> FEATURE:. 

<223> OTHER INFORMATION: Description of Artificial Sequence: primer 

<400> SEQUENCE; 10 

ctggctggtg aagttttCCE C 

<210> SEQ ID NO 11 
<211> LENGTH: 21 
<212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
c220> FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence = primer 
<400> SEQUENCE: XX 

gcaggtctcc aaggaagtac g 

<210> SEQ ID NO 12 
<211> LENGTH; 30 
<212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
<220> FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: primer 
<4Q0> SEQUENCE: 12 

gtgagtgccc cctgcatcta acataattcc 

<210> SEQ ID NO 13 
<211> LENGTH: -IS 
<212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
<220> FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: primer 
<400> SEQUENCE: 13 



act get gec taa cca etc aag 
aga gag ccc tgt gag cca aaa 
gtg aga gec cag gga cag gtc 
caa ccc ttt gag tgc etc att 
aat ggg aaa ctg act tat tgc 
ttt ttt cct ccc tat aca ggg 
tec cct gaa aaa gag aga aaa 
twt aat yea meg acm caa aak 
tat tyt ggg tta scy cca ate 
awt agg atg ara gag tac eye 
aaa aaa ggc acc egg get ttg 
etc ata tac cca cct ttg gtt 
taa 



agt 


aca 


cag 


ctg 


gca 


8822 


agt 


ata 


gtt 


ttg 


gaa 


8870 


cct 


gga 


aac 


caa 


aga 


8918 


cca 


ctg 


aat 


att 


taa 


8966 


aat 


ccc 


aag 


acc 


cat 


9014 


ccc 


tgc 


cca 


ccc 


tta 


90 62 


aaa 


aaa 


amc 


cbg 


gtt 


9110 


.ggg 


acc 


atg 


tea 


aaa 


9158 


age 


cag 


ctg 


ara 


gee 


9206 


eta 


act 


gtg 


eat 


aaa 


9254 


ggg 


aca 


tgt 


ttg 


gga 


9302 


taa 


taa 


cat 


ttt 


ate 


9350 
9365 
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gatgcaggga gcacfccacac tagtattcat gtttacacct ttgtg 45 

<210> SEQ ID WO 14 
<211> LENGTH: 6 4 
<212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
<220> FEATURE: 

<223> OTHER INFORMATION; Description of Artificial Sequence: primer 
<4 0O> SEQUENCE: 14 

gcijtagtcct gctgttgccc ctaggtacac tggggtcttt tree 4 4 

<210> SEQ ID NO 15 
<211> LENGTH: 31 
<212> TYPE: DMA 

<213> ORGANISM: Artificial Sequence 
<220> FEATURE: 

<223> Of HER INFORMATION: Description of Artificial Sequence: primer 
<400> SEQUENCE: 15 

gcaacagcag gaetacgett aetgaasigaa c 31 

<210> SEQ ID NO 16 

<211> LENGTH: 4-8 

<212> TY?E: DNA 

<213* ORGANISM! Artificial Sequence 

<220> FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: primer 

<40O> SEQUENCE: 16 

cccaagcg&a tatgectteg tcttgtccag teatgatget aacactgc 48 

<210> SEQ ID NO 17 
<211> I^NGTfi: 28 
<212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
<220> FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: primer 
<4 00> SEQUENCE: 17 

cgaaggcata ttcgcttggg ttactgtg 28 

<210> SEQ ID NO 18 
<2ll> LENGTH; 22 
<212> TYPE: DNA 

<213> ORGANISM ^ Artificial Sequence 
<220> FEATURE: 

<;223> OTHER INFORMATION: Description of Artificial Sequence: primer 
<400> SEQUENCE : 18 

cttccttcac tgggaattca gg 22 

<210> SEQ ID NO 19 
<211> LENGTH: 24 
<212> TYPSs DNA 

<213> ORGANISM? Artificial Sequence 
<220> FEATURE! 

<223> OTHER INFORMATION? Description of Artificial Sequence: primer 
<400> SEQUENCE: 19 

ctgtttaccg agatggttgg aagc 2i 

<21Q> S£Q ID NO 20 
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<211> LENGTH: 29 
<212> TYPE: DMA 

<213> ORGANISM: Artificial Sequence 
<220> FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: primer 

<4 0Q> SEQUENCE: 20 

ttaaagcttg ggaaaagaat ggccacttc 

<210> SEQ ID NO 21 
<211> LENGTH: 29 
<212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 

<220> FEATURE: ' 

<223> OTHER INFORMATION: Description of Artificial Sequence: primer 
<4 00> SEQDENCE: 21 

agactcgagg tggctcaatg ggagatgcc 

<210> SEQ ID NO 22 
<2ll> LENGTH: 58 
<212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 

<22Q> FEATURE: ■ 
<223> OTHER INFORMATION: Description of Artificial' Sequence: primer 

<400> SEQUENCE; 22 ^ ^ 

gcgctgtctc ccacagagga tcgcatcacc atcaccatca caaccagcag acttggtt 

<210> SEQ ID NO 23 
<211> LENGTH: 5B 
<212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
<Z20> FEATURE: 

<223> OTHER INFORMATIONS Description of Artificial Sequence: pruner 
<400> SEQUENCE: 23 

aaeeaagtct gctggttgtg atggtgatgg tgatgcgatc ctctgtggga gacagcgc 



29 



29 



58 



58 
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